It is a common and frequently implicit assumption in the literature on knowledge transfer and organizational learning that imitating practices from high-performing firms has a positive impact on the imitating firm. Although a large body of research has identified obstacles to successful imitation, not much is known about what breadth of imitation is most effective. In this paper, we use a simulation model to explore how context and firm similarity, interdependence among practices, context and firm similarity, and time horizon interact in nontrivial ways to determine the payoffs that arise from different breadths of imitation. The results of the model allow us to qualify and refine predictions of the extant literature on imitation. In particular, the results shed light on the conditions under which increases in imitation breadth, and hence investments that facilitate the faithful copying of more practices, are valuable. In addition, the results of the model highlight that imitation can serve two different functions-mimicking high performers, and generating search by dislodging a firm from its current set of practices-each requiring different organizational routines for its successful implementation. How much to copy? The contingent value of imitation capabilities Abstract: It is a common (and frequently implicit) assumption in the literature on knowledge exchange and organizational learning that imitating practices from high-performing firms has a positive impact on the imitating firm. While a large body of research has pointed out obstacles to successful imitation, very little is known about what degree of imitation is most effective. In this paper, we use a simulation model to explore the role that interdependence among practices, firm-similarity, and time horizon play in influencing the value of different degrees of imitation, and show how they interact in non-trivial ways.
I. Introduction
Copying ideas and practices from other, usually high-performing organizations is a widely-used mechanism employed by firms to improve their performance. Indeed, imitation is a key means of organizational learning (Argote, 1999) and has found substantial attention in the academic as well as in the practitioner-oriented literature. Imitative practices come in many forms: Among others, firms expend substantial resources to identify and imitate best practices; firms hire consultants and experts to gain access to good ideas and practices that have worked in other firms; firms invest in trade associations to share information; young firms join business incubators and seek access to well-connected venture capitalists in part with the hope to gain access to good practices used by others. On the prescriptive side, firms are exhorted to invest in capabilities that allow them to more quickly and extensively imitate others, to benchmark their practices, to implement "best practices," and to invest in absorptive capacity. The underlying rationale for these activities and prescriptions is that firms benefit from imitation.
A number of limits to the benefits of imitation are also well understood. In this context, it is helpful to distinguish two lines of argument. First, a variety of reasons exist why the act of imitating a particular practice may fail. In other words, a firm tries to copy a particular practice but is unable to do so. Reasons here include causal ambiguity (Lippman and Rumelt, 1982; McEvily, Das, and McCabe, 2000) , complexity (Rivkin, 2000) , lack of absorptive capacity (Cohen and Levinthal, 1990; Daley, Mehotra, and Sivakumar, 1997) , lack of a template (Winter, 1995) , cultural distance (Simonin, 1999) , or a bad relationship to the imitated firm (Szulanski, 1996) . In general, this line of work identifies barriers to imitation and suggests ways in which a firm can improve its ability to copy successfully. A second line of argument discusses why, despite the successful copying of a practice, the practice may not generate as large a benefit as expected for the firm that imitated it. Arguments here include imitation leading to similarity and consequently increased competition (Porter, 1996) , and that the copied practice may in reality have little economic value even though it is celebrated in its industry (Staw and Epstein, 2000) .
Given that prior work has either posited that imitation is generally valuable, or has argued that imitation creates no benefit, the question of what is an effective degree of imitation has received relatively little attention. (The prior views would simply imply the extremes of "maximum degree of imitation" and "no imitation at all.") As a result, very little is known about the conditions in which it may be advisable to engage in small, intermediate, or very large imitation attempts. Our paper attempts to shed light onto this problem. In particular, we focus on the interplay among three conditions that have been highlighted in the existing literature on imitation: a) the time horizon over which a firm seeks to achieve improvements, b) the degree of interaction between the practices of a firm, and c) the similarity between the source and the recipient of the copied practices. While the latter two factors have been identified to influence the difficulty of imitation, their impact on which degree of imitation is most valuable has not been studied.
Methodologically, we use an agent-based simulation model that contains firms which differ in their capability to imitate practices from high-performing firms. Using a simulation allows us to study the effects of imitation in a systematic manner and to identify underlying mechanisms that shape how an increase in imitation capability affects performance in different environmental conditions. Among our results, we find that the most effective breadth of imitation differs significantly depending on the relevant time horizon. What may be ideal for short time horizons may be very poor for long time horizons, and vice versa. More fundamentally, we show that imitation can serve two different functions in helping a firm to improve its performance: mimicking the practices of a high-performing firm and dislodging the firm from its current set of practices. Organizationally, these two functions require very different routines, implying that managers need to be aware of which function they would like imitation to play in their organizations. Finally, we use the model to shed light on three previous disputes in the literature: the controversy between slow and fast learning, whether imitation is effective only at the start of operations or on a continuing basis, and whether firm similarity increases or decreases learning opportunities.
The paper proceeds as follows: Section II reviews the literature, Section III presents the model, Section IV analyzes the model and derives results, and Section V describes limitations and discusses how the model can shed light on existing controversies in the imitation and learning literatures.
II. Prior work on imitation
Imitation is pervasive-both as a concept in the academic literature and in practice. As Lieberman and Asaba (2006:366) have noted, "imitation of superior products, processes, and managerial systems is widely recognized as a fundamental part of the competitive process." Supporting this notion, Nutt (1998) empirically found that importing knowledge from other firms is one of the most frequently used tactics to solve problems. A large and diverse literature exists that, explicitly or implicitly, argues for benefits of imitation. The explicit literature argues directly why imitation is beneficial. The implicit literature shows how imitation barriers can be overcome, assuming implicitly that imitation is valuable. Given the wide range of literatures that touch on imitation, including institutional theory, organizational learning theory, and network theory, the following overview should be seen more as impressionistic than as comprehensive.
In situations of uncertainty, companies may look to other companies' behavior for guidance and imitate their actions. In these circumstances, imitation can be beneficial for two reasons. First, as companies are concerned with staying in tune with the norms and conventions of their industry, imitation or mimetic isomorphism may increase the legitimacy of a firm (DiMaggio and Powell, 1983) . Second, imitation allows a firm to economize on search and communication costs. In the words of Lieberman and Asaba (2006:373) , "in highly uncertain environments, where quick action is necessary, imitating others becomes an attractive decision rule."
The literature on benchmarking-one of the clearest instantiations of willful imitation-provides further evidence of the wide-spread extent of imitative activities. For instance, Szulanski (1996:27) noted that "the identification and transfer of best practices is emerging as one of the most important and widespread practical management issues of the latter half of the 1990s," while Argote (1999:146) argued that "the popularity of 'benchmarking' and programs to transfer 'best practices' or 'lessons learned' from one organization to another reflect the usefulness of acquiring knowledge from other firms." Various mechanisms have been described that allow firms to increase their ability to benefit from knowledge that resides outside their organizational boundaries, with the implicit assumption that utilizing such outside knowledge will be beneficial for the firm. For instance, many alliances are explicitly created to increase access to ideas and technologies developed by others, allowing firms to speed up the development of their capabilities (Kogut, 1988; Mowery and Sampat, 1999) . Likewise, young firms join business incubators and seek access to well-connected venture capitalists in part to gain access to good practices by others (Bollingtoft and Ulhoi, 2005) . Lastly, the discussion of which type of network structure-for example, dense networks versus small-world networks (Schilling and Phelps, 2006 )-allows for the most productive information flow, generally assumes that gaining more access to information and having the ability to copy and assimilate information thus gathered is a valuable undertaking. Relatedly, the literature on structural holes (e.g. Burt, 1992) emphasizes that information brokers are valuable because they allow information interchange between otherwise disconnected networks. Implicit in this argument is that the transfer (or imitation) of information among the parties is valuable.
The general tenor of the literature discussed so far is that there exists an increasing value in the capability to access more information and to copy more practices of high-performing firms. While a large literature has dealt with the question of why imitation of a particular practice may fail or be difficult, i.e., the case in which a firm tries to copy practice A but is unable to do so, or ends up only with practice A' (see for example Lippman and Rumelt (1982) on uncertain imitability, and Ounjian and Carne (1987) on causal ambiguity), another, stream of work has discussed the limits to the benefit of successful imitation, i.e., the case in which a firm was able to copy practice A, yet little or no benefit accrued to the firm (e.g. Lieberman and Montgomery, 1988) . Two arguments in this last line of research are as follows. First, as firms copy more practices from each other, strategic convergence ensues, decreasing differentiation among firms, increasing competition, and consequently leading to profit erosion (Porter, 1996) . Second, the copied practices, while held up in the industry as "key success factors" may actually not be economically valuable. For example, Staw and Epstein (2000) showed that companies associated with popular management techniques did not have higher performance, but nevertheless were more admired, perceived to be more innovative, and offered a higher pay to their chief executives than firms not associated to these techniques.
With these caveats in mind, then, prior work on imitation suggests: Proposition: Assuming a firm is able to successfully copy practices from other firms, and assuming that no competitive effects exist and that the copied practices were valuable to the imitated firm, the ability to copy more practices from high-performing firms is beneficial.
The main goal of our paper is to probe more deeply into conditions that may influence the most effective degree of imitation, and hence the value of imitation capabilities. In particular, our focus is on three contingency variables that have been prominently featured in the work on imitation, yet whose role in affecting the value of different degrees of imitation has not been investigated: complexity, the time horizon over which benefits accrue, and similarity between firms.
A substantial literature has argued that complexity increases the difficulty of imitation. Empirical studies include Ounjian and Carne (1987) , who observed that increased complexity reduced the rate of diffusion of innovations in a large organization. Likewise, Galbraith (1990) , in the context of manufacturing plants, found that the time to successfully adopt an innovation increased with the complexity of the innovation. Using a simulation model, Rivkin (2000) showed more formally how interactions among a firm's activities can create formidable barriers to imitation. In particular, Rivkin (2000) fixed the level of imitative capability (at some non-perfect level) and found that as complexity increased, imperfect imitation became more and more costly. Thus, this paper highlighted the importance of complexity in the context of imitation, but was silent on the value of different degrees of imitation. In a related paper, Rivkin (2001) analyzed the advantages that a firm which replicates its practices might have over a firm that tries to imitate these practices. Rivkin (2001) showed that a fixed difference in the likelihood of correctly imitating practices creates particularly high benefits for intermediate values of complexity. Thus, this paper illustrated a particular instance in which a higher imitation capability had a positive value. As we will show, taking into account different time frames, different degrees of inter-firm similarity, and studying systematically a broader range of imitation capabilities, reveals previously unidentified interactions in the value of imitation capabilities, including cases in which better capabilities can backfire.
A second, prominent contingency factor is the time horizon that a firm deems relevant for its imitative activities to bear fruit. In some industries, for instance, in high-tech, shorter horizons are common, while in others, say in the oil industry, longer time horizons become important. Frequently, the issue of the relevant time horizon is couched in terms of the turbulence of the environment. In turbulent environments, relevant time horizons become shorter. Actions that lead to quick performance improvements for a given environment are more valuable than actions that might lead to a higher performance in the long run, since the long run may never occur in this particular environment (the environment will have changed by then).
The third contingency factor we consider is the degree of similarity between the firm that imitates and the firm that is imitated. There are different views on the value of similarity in the context of imitation.
One view is that differences increase learning opportunities. This view was early noted by Mill (Burt, 1992) , that stresses the value of people who can connect dissimilar networks.
On the other hand, a different line of research states that firms may only be able to learn from others when their resource endowments are similar (Lieberman and Asaba, 2006) . For example, Helfat (1997) showed that only firms with expertise in oil refining R&D could adopt innovations related to synthetic fuels; likewise, Lane and Lubatkin (1997) found that the similarity between firms' knowledge bases was an important determinant of imitation success. Using a simulation model, Gavetti, Levinthal, and Rivkin (2005) obtained similar results: the value of analogies (transferring ideas from one context to another) decreased as the similarity between the contexts declined. Thus, again, a considerable literature has pointed to a particular variable as an important factor for the value of imitation (in this case "similarity"), yet little is known about how this variable affects the most effective degree of imitation.
III. Model
Our goal is to assess the benefits of different degrees of imitation capabilities over different time horizons and between firms that differ in similarity, in the presence of interactions among the practices that are copied. To do so in a systematic manner, we develop a simulation model in which we have direct control over these three contingency factors. In the model, managers of firms seek to find good combinations of practices. Managers can engage in a local search process or engage in imitative behavior.
In particular, we study the benefits of different degrees of imitative capabilities by varying the number of practices firms can imitate simultaneously at any given point in time.
III.1. Interactions among practices
The starting point of our model is the conceptualization of firms as systems of interdependent practices (Porter, 1996; Siggelkow, 2002) . Each modeled firm is assumed to make N binary decisions about how to configure its practices. N reflects the fact that a real firm must make numerous decisions, for instance, whether or not to increase the price for its product, whether or not to locate a new store at a particular location, or whether or not to outsource a particular production activity. We represent a firm's configuration of practices as 1 2 ... This procedure for generating payoff functions-stochastically, but with well-controlled patterns of interaction-is adapted from Kauffman's (1993) NK model, a model originally developed in the context of evolutionary biology. Numerous management scholars have used this procedure in recent years to generate payoff functions that can be employed to examine organizational search (for instance, Levinthal, 1997; McKelvey, 1999; Gavetti and Levinthal, 2000; Marengo, Dosi, Legrenzi, and Pasquali, 2000; Rivkin and Siggelkow, 2003; Ethiraj and Levinthal, 2004; Lenox, Rockart, and Lewin, 2006 , and references therein). It is common to interpret such payoff functions in terms of high-dimensional performance landscapes. Each of the N decisions constitutes a "horizontal" axis in a high-dimensional space, and each decision offers different options. Resulting from each combination of choices is a payoff for the firm, which is plotted on the vertical axis. The goal of organizational search is to find and occupy a high spot on this landscape, i.e., to select a combination of choices that, together, are highly successful.
Interactions among decisions cause the landscape to become rugged and multi-peaked, making the search for a high peak eminently more difficult (Kauffman, 1993; Rivkin, 2000) .
III.2. Similarity between firms
To explore the effects of imitation between M firms that have a certain degree of similarity, we need to be precise about what we mean by "similar." For the purpose of studying the value of imitation, similarity should reflect the degree to which practices that work in one context are likely to work in another context. As a result, we operationalize similarity as the extent to which an identical set of practices implemented by different firms leads to similar levels of performance. Thus, the more similar the performance that two firms achieve with the same set of activities, the more similar are the firms. To model this, we developed a mechanism to create correlated performance landscapes, with each firm "living" on its own landscape. When similarity is maximal, all landscapes are identical, and hence, firms implementing the same set of practices achieve the same level of performance. As similarity decreases, the correlation between the performances generated by identical sets of practices decreases. At the extreme, with no similarity, the correlation becomes zero.
In the model, this is implemented as follows. Similarity, S , is modeled as a number between 0 and 1  1  1  1  1  2  3  1  1  2  2  2  3  3  3  1   2  2  2  2  2  2  2  2  2  2  2  1  2  3  1  1  2  2  2  3  3  3  1   3  3  3  3  3  3  3  3  3  3  3  1  2  3  1  1  2  2  2  3  3  3  1   1  ( , , ) [ 
III.3. Local and imitative search
Firms attempt to find combinations of practices that yield high performance. To this end, they can engage in local or imitative search. Building on the work of Simon on bounded rationality (Simon, 1947; Cyert and March, 1963) , search is often seen as occurring via evaluation of alternatives that are close to the current status quo. In particular, we model local search as testing all local alternatives, i.e., alternative practice configurations that differ in only one practice, and choosing the one with the highest performance. For instance, if 2 N = , and the status quo choices are 00, then the firm would evaluate alternatives 01 and 10 (but not choice 11), and choose the configuration with the highest performance. For instance if (01) (00) (10) P P P > > , the firm would chose 01. This configuration would then be the starting point for further search in the next period. An intrinsic problem of local search is that it can get stuck on a local peak before reaching the global peak of the landscape (Levinthal, 1997) .
To escape the bounds of local search, firms can engage in imitating other organizations. We model two different ways in which imitative search can take place: discriminant and non-discriminant imitation.
Both types of imitation involve copying information from a template firm to a recipient firm, "moving" the recipient firm to a new position on its landscape. Given that the leading firms in an industry often serve as templates for imitation (e.g., Haveman, 1993) , the best performing firm among the M simulated firms is chosen as the template firm.
1 Discriminant and non-discriminant imitation differ in how much firms know about the similarity between the template and the recipient firm. Discriminant imitation assumes that the recipient firm knows the identity of the practices that it shares with the template firm (i.e., those practices for which the two firms have the same contribution functions). In this case, if the recipient firm has the capability to copy φ practices, it will randomly select φ practices from the shared dimensions and copy them. With nondiscriminant imitation the recipient firm does not know which practices it shares with the template firm.
In this case, if the firm has the capability to copy φ practices, it randomly chooses φ practices from the N practices of the template firm and copies them. The minimum value that φ can take is zero (nothing is copied). The maximum value for φ under discriminant imitation is S (copy everything that is shared),
and N under non-discriminant imitation (completely copy the other firm's practices). Non-discriminant imitation may describe circumstances where severe causal ambiguity is present, making the source of the performance advantage of the leader not clear from the perspective of the imitator. In contrast, discriminant imitation is a more informed imitation, where the imitation is directed to the part of the business that has been previously identified to be shared between the firms. In the model, either way of imitating takes one time period to happen.
In sum, φ represents a firm's imitative capability 2 : if φ is low, a firm can imitate just a few decisions from high-performing firms at a time; if φ is high, a firm can imitate many decisions at a time.
Discriminant and non-discriminant imitation represent the extent to which a firm knows what is shared with high-performing firms: under discriminant imitation, only shared business decisions can be copied, under non-discriminant, any decision may be copied. One should also note that the simulation helps to control for the two caveats mentioned in the above Proposition. In our model, imitation does not have a negative competitive effect. Similarly, by construction, practices are indeed linked to performance and are not simply copied for ceremonial purposes.
In the simulation, in each time period, firms perform a local search until they cannot improve their performance, i.e., get stuck. Once stuck, a firm will perform an imitative search in the following period, that is, the firm will copy information from the highest performing firm, either using discriminant or nondiscriminant imitation (depending on the model). After this imitation, the firms continue to perform local searches until stuck again, at which point they would imitate again, etc. The imitation can be seen as a long jump in the landscape, and can be interpreted as exploration since it allows firms to explore 2 In the model we assume that imitative capabilities are used to their full extent. Another interpretation of φ is that it is the extent to which an imitative capability is used.
strategies that are quite distant from the current one. The subsequent local searches can be interpreted as more fine-grained adjustments to the new set of routines to further improve performance.
III.4. Implementation Details
At the beginning of each simulation run, a new landscape was created and firms were placed on random locations, i.e., were endowed with random practice configurations. Each simulation was run for 100 time periods. This time frame was chosen because for the range of parameters employed, this proved to be enough time for all firms to achieve a steady state (they are either stuck or they engage in a repetitive cycling behavior). In other words, 100 T = can be understood as a long-term equilibrium situation.
In order to report results that are caused by the nature of the model and not by any specific randomly generated landscape, the results for each set of parameters were computed by averaging 1,000 simulation runs. All reported results are significant at the 5% level.
IV. Results
The main goal of our analysis is to study the performance effects of higher abilities to imitate, i.e., of being able to copy more practices from the highest performing firm. To this end, we vary the extent of imitation (φ ) over its entire range in every model that we analyze. To assess the effects for different time horizons, we report performance values for periods 10 and 100 (the results are not sensitive to these exact time periods). In the first set of simulations, the focus is on firms that are similar to each other while we vary the degree of interdependency among the practices. In the second set of simulations, we study firms that are dissimilar from each other.
Even though the model is relatively parsimonious (it depends on only five parameters) it would be very unwieldy to describe the results of all combinations and gradations of these five parameters. Hence, we resort to describing representative cases that we identified after carefully exploring the space of possibilities and after testing for the robustness of the findings. Specifically, we keep the number of decisions ( N ) fixed at 12; the number of firms ( M ) fixed at 5; and landscape complexity ( K ) and landscape similarity ( S ) take a low and a high value (2 and 10 for K , and 4 and 12 for S ).
IV.1. Imitating similar firms
We start the analysis by studying the effects of imitation in the "simplest" type of environment: firms are similar to each other, and each firm's practices are not very interdependent. In particular, firms face identical landscapes ( 12 S = , i.e., they share all 12 contribution functions that define performance) and the complexity of the landscapes is low ( 2 K = ). Figure 1 shows the effect on performance of varying the degree of imitation, with φ going from 0 to 12, i.e., from not imitating at all to perfectly imitating the best performer. The effect is measured for the short and long term ( 10 T = and 100 respectively).
We will first discuss the short term curve of Figure 1 . In agreement with the literature, this curve has a clear upward slope: the more practices are copied, the higher the performance of a firm. Thus, in this case, the ability to imitate more practices is indeed a valuable capability for a firm. Interestingly, at very high levels of imitation (when 8 φ > ) the performance improvement due to imitation is slight. This happens because even if valuable information is not copied, it can be re-created by the imitator by performing local searches after the imitation.
< Insert Figure 1 about here >
The long term curve tells a somewhat different story. In contrast to the short-term curve, the longterm curve ascends very rapidly. The marginal payoff of going from not imitating at all to imitating one or two practices is very high, since given enough time, imitating just one or two practices each time the firm is stuck suffices to dislodge the firm from its current local peak and enables it to find a higher peak.
A real-world example would be a firm that has ceased to improve its profitability and decides to imitate a simple customer-service process from a similar competitor. Sometimes copying such process will be a mistake; but because the extent of the imitation is small, it is easy to reverse the changes. Other times the copied process will be equivalent to the process already in practice, so there will be no change in performance. And in other cases, the imitated process, either immediately or after a few local tweaks, will improve performance. Thus, on average, in these circumstances (high similarity and low complexity) even copying few practices will add value.
3
A final observation about the long-term curve is that it achieves its maximum around 5 φ = and from then on descends very slowly. 4 This happens because by copying large numbers of practices from the current best performer, the firm is limiting its possibilities of finding a better peak than the one occupied by the current best performer. In the extreme, if the whole industry is always imitating what the best performer does, there will be many unexplored opportunities because no one will dedicate resources to innovating, potentially leading to pathological scenarios (Bikhchandani, Hirshleifer, and Welch, 1998; Lieberman, 2002) .
5
Up to now, the imported practices were relatively context-free or self-contained ( K was low). What happens when we increase complexity? Figure 2 is analogous to Figure 1 but under a highly complex environment ( 10 K = ). With a high degree of interdependence among firms' practices, quite different results arise. Considering short-run performance first, we can observe a marked non-monotonicity: a moderate level of imitation (φ = 3) is worse than both no imitation at all and a high degree of imitation.
In the short run, imitation of only a few practices of the best performer is detrimental because due to the interdependencies among the practices, the imported practices are likely to be incompatible with the rest of the firm's practices. If the firm imitates only one or two practices, the firm may be able to undo these changes if necessary. If the firm imitates three of four practices, the firm is unlikely to find its way 3 As an aside, one may note that the performance for φ = 0 is practically the same for the short and long term since φ = 0 implies that these firms can only perform local searches, and given that firms make choices with respect to 12 practices, the great majority of firms will already be stuck at a local peak at T = 10 (the short term). Thus, both in the short and long term the firm will be at the same local peak when φ = 0. 4 The long-run performances for φ = 5 and φ = 12 are statistically different from each other at the 5% level. Since performances were not normally distributed, we used a Monte Carlo permutation test and not the standard t-test (Efron, 1979) . All the results presented in this paper were verified using a similar procedure. 5 Our simulation also points to an exception to this pathological behavior: if the best performer has already found the global peak, high imitation is the best firms can do. However, this scenario is unlikely in the real world, as it may only happen if the landscape is very smooth (e.g., K = 0) or the number of firms is very high (M approaches the number of locations of the landscape, 2 N ). (Results available from the authors.) back to its old set of practices. Only when larger "chunks" of practices are imported does the short-run effect on performance turn positive, because many of the interactions of the imported practices will fall within that chunk. Figure 3 illustrates this effect by measuring the percentage of imitations that end up decreasing performance in the short run. The measure includes not only the performance change due to the imitation, but also due to the subsequent local searches (until the next imitation). In other words, we measured the effect of the imitation plus all the subsequent local refinements. As can be seen in Figure 3, the relationship between the percentage of imitations that end up decreasing performance and the degree of imitation (φ) has an inverted U shape.
Another interesting characteristic of the short term curve in Figure 2 is that its peak happens when almost everything ( 10 φ = ), but not all practices, are copied. Not copying everything allows the firm to search for a peak that is even higher than that of the current best performer. Should that search be unsuccessful, the firm would still be able to re-create the not copied practices of the best-performing firm with a few local searches and reach the peak of the best performer.
Summarizing, in the short term, an increase in imitative capabilities is not always valuable since intermediate-sized imitations are not beneficial among similar firms. Firms are better off engaging in small changes that do not disrupt too many practices and that allow them to recover quickly if needed, or, if they have the capability to do so, by engaging in large-scale imitations that capture many of the interdependencies among the copied elements. many interdependencies, the performance landscape becomes very rugged, offering many peaks on which firms may get stuck. This ruggedness, hence, increases the value for exploration of firms. At one extreme, if a firm engages in only small imitations, a firm may not be able to escape from its current peak, that is, from its current set of practices. (More formally, it is unable to leave the basin of attraction of its current local peak.) For short time horizons, this may be beneficial, as most small imitations are detrimental. For long time horizons, however, such small changes do not provide the firm with the possibility to reach higher peaks, i.e., to find better-performing configurations of practices. At the other extreme, as a firm copies a very large number of practices, overall exploration of the firm declines as well. For instance, were a firm to copy all 12 practices of the best-performing firm (and assuming that that firm is on a peak), the imitating firm would never explore any further configurations of practices. Figure 4 confirms this intuition. Here we plot the average number of configurations of practices (or, equivalently, locations on the landscape) that firms experience over their 200-period life span. As we can see, exploration is maximized in the long run by intermediate sized imitations-large enough to allow a firm to escape from its current configuration, but small enough to avoid locking in the firm too quickly on the currently best configuration of the industry (which may not be the best achievable).
< Insert Figure 4 about here >
In sum, our results concerning imitation among similar firms provide some boundary conditions to the general notion that the capability to imitate more practices from high-performing firms is valuable.
Even in the absence of competitive effects, it is rarely optimal to imitate to the maximum extent possible.
These results also shed light on the controversy between the advocates of slow learning (Levinthal and March, 1981; Herriott, Levinthal, and March, 1985; March, 1991) and of fast learning (Eisenhardt and Tabrizi, 1995) . When firms are concerned with short time horizons (e.g., because they live in turbulent environments), then fast learning through broad imitation (high φ ) is a valuable strategy. However, fast learning is not always advisable. For example, in complex environments, increasing a firm's imitative capabilities from zero to a small level may actually be counterproductive for short-run performance. In contrast, when firms are concerned with long time horizons, e.g., when operating in more stable environments, intermediate levels of imitation, or slower learning, tends to be optimal. Figure 5 summarizes the findings regarding the most effective degree of imitation between similar firms. Figure 5 about here >
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IV.2. Imitating dissimilar firms
In the previous section, imitation was performed among firms that were very similar, i.e., that faced the same performance landscape. In this section, we study firms that are dissimilar. An understanding of the effects of imitating firms that face different performance landscapes might be important, because in many circumstances firms may not have directly comparable peers. For example, an early startup in an innovative industry (e.g., iRobot in the household robots industry), an organization facing a unique task (e.g., the Justice Prisoner and Alien Transportation System in the US), and many oligopolistic firms serving unique markets (e.g., Hindustan Lever selling a broad range of consumer goods in India) do not have peers facing exactly the same landscape, but firms with varying degrees of similarity which may be candidates for imitation.
We explore the effects of imitation among firms that face performance landscapes that are neither completely identical nor completely different, but have an intermediate degree of similarity. In the following analyses, this is modeled by reducing the number of shared contribution functions (S) from 12 to 4. Our analysis follows the same scheme as in the previous section: we explore the effects on performance of varying the extent of imitation (φ ) in the short and the long run, on both low and high complexity landscapes ( Figure 6 and Figure 7 , respectively). It is important to note that now the range of values that imitation (φ ) can take is constrained by the degree of similarity ( S ), since discriminant imitation is only defined for S φ ≤ ; if firms only share S practices they can at most imitate S. (In the next section, we will study non-discriminant imitation, which does not have this constraint.)
< Insert Figures 6 and 7 about here >
The most striking feature of these new figures is that for each one of the four curves shown, the best performance is achieved at φ = 0. In other words, when similarity is low, the best decision is to avoid imitating others. This happens because even if a practice has only few interactions, most of these interactions will be with practices that are not shared. In other words, the imported practices will not be compatible with the unique characteristics of the recipient. This is very much akin to the short-run results we saw for imitation among similar firms in complex environments.
Why does intermediate-sized imitation not work even in the long run, as it did for similar firms? With dissimilar firms, the problem is that the range of practices that can be copied is narrower. With similar firms, over time up to 12 practices of a leading firm can be copied (in chunks say of φ = 4). With dissimilar firms, a total of only S (in our case 4) practices can be copied. If the best performer remains the same, an imitating firm with φ = 4 would always copy the same set of practices from the best performer again and again. In this case, imitation does not only fail to import valuable practices, but it also fails to create variety of new ideas.
Note that the previous results do not imply that imitation among dissimilar firms is always a bad idea.
Apart from lucky imitations, there are at least two cases for which the previous results do not hold: in very low complexity landscapes (e.g., 0 K = ) and under modular interactions. If K is very low, the imported information is completely self-contained, so a valuable imitated practice continues to be valuable in the receiving firm. (Indeed, when we run our simulation with K = 0, all firms regardless of φ (Figures 1 and 2) ; there are no surprises here, since by definition, non-discriminant imitation renders into discriminant imitation when S N = (both copy φ out of N practices).
The bottom two panels of Figure 8 show the results of imitation between dissimilar firms. Given that the identity of the shared practices is not known, firms might copy up to 12 practices from the best performer. Thus, φ can lie between 0 and 12. The curves for short time horizons lead to the same conclusion as under discriminant imitation: for dissimilar firms, no imitation dominates any amount of imitation. For short time horizons, the newly adopted practices are likely to create misfits with the existing practices and lead to performance deterioration.
For long time horizons, however, results differ significantly. We observe an inverted U shape: when similarity is low, small degrees of imitation (in these examples, 1 3 φ ≤ ≤ ) and enough time allow the firm to achieve a higher performance level. At first, this result may seem surprising: imitating small parts of markedly different firms can be beneficial if firms do not constrain themselves to copy only from the set of shared practices. The explanation is that in loosening this constraint, valuable variety is generated. The argument is analogous to the explanation of why under high similarity and high complexity small doses of imitation were useful: importing small doses of new practices is valuable in the long run because they can dislodge the firm from a local peak, increase its exploration, and enable it to find a new, higherperforming configuration of practices. Figure 9 , showing the average number of locations visited by firms supports this intuition; small-scale imitation (φ around 3) leads to the largest extent of exploration.
This last finding leads us to a speculative observation. The academic literature frequently tends to question the value of "airport-store business books," yet there seems to be a large market for them. Are managers just naïve, or do these books actually provide value? Our findings suggest that as long as only small-scale changes are implemented, these changes can still provide value in the long run even though the new ideas may not be valuable per se. The effect of spurring the firm to change its sets of practices can renew the firm's search effort, and given enough time, allow the firm to reach a higher-performing set of practices. Figure 10 summarizes our findings regarding the most effective degree of imitation between dissimilar firms. Figures 8, 9 , and 10 about here >
< Insert
V. Discussion
We used our simulation model to systematically explore the value of increasing a firm's imitative capabilities. In particular, we studied three contingency factors-complexity, similarity, and time horizon-and their interactions. The most effective level of imitation is dependent on these three parameters in non-trivial ways. Interestingly, the capability to copy large numbers of practices is valuable only when there are similar peers and when the time horizon is short. All other scenarios do not call for maximum imitation.
Our work unearths two functions of imitation: imitation as a way to mimic high-performers and imitation as a way to dislodge a firm from its current set of practices. The following examples clarify this distinction. A firm in a low complexity environment with a high-performer similar to itself should opt to copy, if possible, a substantial number of practices from the high-performer, that is, to mimic a highperforming firm. On the other hand, a firm on a complex landscape with enough time to experiment should opt to import only small chunks of information from others, that is, to dislodge itself from its current set of practices. Mimicking and dislodging can both be achieved by imitating others; but conceptually and pragmatically they are two distinct strategies. To start, they both require radically different organizational commitments. Mimicking requires imitation of large chunks of practices with high fidelity; hence it requires mechanisms to assure the quality of the imitation. On the other hand, dislodging does not require high fidelity nor copying large chunks of information, but an organizational commitment to plasticity. Dislodging requires imitating small chunks and then adapting subsequently in order to reach a better configuration of practices. It also requires alertness, because if the firm cannot discover a better configuration subsequent to the imitation, it has to rapidly undo the changes caused by the imitation. In other words, mimicking seeks to drive out variance, while dislodging seeks to create variance. Consequently, the organizational commitments of both imitation strategies are opposed: one requires strict enforcement of rules while the other one is more an exercise in creativity. This implies that if a firm tries to mimic but is in a "dislodging mode," the imitation might likely fail, and vice versa. A further distinction is that both mechanisms react differently to information which is difficult to copy. For example, tacit knowledge, which is difficult to copy with fidelity, would seriously undermine the success of mimicking but not of dislodging. Figure 11 reframes the 2-by-2 matrices of Figures 5 and 10 as a decision-tree that suggests when to use which imitation strategy (mimic, dislodge, or do nothing).
< Insert Figure 11 about here >
Apart from being a concise summary of our findings, the decision tree highlights a number of interesting characteristics of imitation. First of all, complexity only plays a role in determining the most effective imitation strategy when there are similar peers to be imitated and the time horizon is longenough. This finding is noteworthy because even though it is well known that complexity harms the ability to imitate (e.g., Ounjian and Carne, 1987; Galbraith, 1990; Rivkin, 2000) , we show that from the point of view of a firm deciding on the best imitation strategy, complexity only plays a role under specific conditions. The decision tree can also be used to state the following testable hypotheses regarding imitation (each hypothesis maps to one leaf of the decision tree, read from left to right).
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H1: When peer-similarity is low and the time horizon is short, performance is inversely related to the degree of imitation.
H2:
When peer-similarity is low and the time horizon is long, performance peaks at small degrees of imitation.
H3:
When peer-similarity is high and the time horizon is short, performance increases as the degree of imitation increases.
H4:
When peer-similarity is high, the time horizon is long, and complexity is low, performance increases as the degree of imitation increases, yet very high degrees of imitation may not be more beneficial than more moderate degrees of imitation.
H5:
When peer-similarity is high, the time horizon is long, and complexity is high, performance peaks at intermediate degrees of imitation.
From a methodological standpoint this paper advances the simulation modeling of imitation. In particular, it incorporates two new elements: the creation of landscapes with varying degrees of similarity ( S ), and the mechanisms to copy information among firms residing in different landscapes (discriminant and non-discriminant imitation).
We believe that this paper shows how agent-based simulation can be used as a disciplined way to develop theory. The simulation model allowed us to explore a terrain difficult to traverse using traditional techniques such as verbal theorizing, closed-form modeling, or empirical testing. Simulation forced us to be transparent about the assumptions and mechanisms present, and took care of correctly combining them to arrive at testable hypotheses. It is unlikely that verbal theorizing could have allowed us to do the same.
Simulation does not replace empirical testing-but now, with a clear set of predictions at hand, makes it easier to devise effective empirical tests.
The results of our model also shed light on three previous disputes in the literature: the controversy between slow and fast learning, whether imitation is effective only at the start of operations or on a continuing basis, and whether firm similarity increases or decreases learning opportunities.
The controversy of slow learning (Levinthal and March, 1981; Herriott, Levinthal, and March, 1985; March, 1991) versus fast learning (Eisenhardt and Tabrizi, 1995) can be resolved if we realize that both sides assumed different environmental conditions. Eisenhardt and Tabrizi's examples are in complex and fast-paced industries (high-tech), while the others do not specify an industry. According to our model, fast learning (a high degree of imitation) is desirable in some environments (the cases marked as "mimic" in Figure 11 ), while slow learning is desirable in other environments (the cases marked as "dislodge" in Figure 11 ). Hence, it is not that slow learning is superior to fast learning or vice versa, but that the right strategy is context-dependent. It is interesting to note that our model qualifies the recommendation of Eisenhardt and Tabrizi: according to our model, fast-learning is advisable for complex and fast-paced industries only when there are similar firms to imitate. When no peers are available, our model would suggest resorting to individual, local search.
Some studies have found that organizations imitate more at the start of operations (Argote, Beckman, and Epple, 1990; Tyre and Orlikowski, 1994; Foster and Rosenzweig, 1995; Baum and Ingram, 1998) , while other studies have found that imitation happens on a continuing basis (Darr, Argote, and Epple, 1995; Haunschild and Miner, 1997) . Again, our model can shed light on this controversy: in industries where the landscape is continuously changing and there are similar peers (top row in Figure 5 ), broadscale imitation will continue to pay off as long as the environment continues to change, i.e., relevant time horizons remain short. On the other hand, in all other environments (bottom row in Figure 5 and whole Figure 10 ) we should not see extensive but more incremental imitation from peers on a continuing basis.
Finally, we try to reconcile the different views on the value of similarity. On the one hand, the supporters of the thesis of brokerage and structural holes (Burt, 1992) state that connecting firms with disparate knowledge bases may create valuable opportunities for exchanging knowledge. On the other hand, a different line of research states that firms may only learn from similar others (Daley, Mehotra, and Sivakumar, 1997; Helfat, 1997) . Our results indicate that both stances are partially true: imitating from similar firms is valuable (as seen in Figure 5 ), and imitating from dissimilar firms is valuable when the landscape is relatively stable (as seen in the bottom row of Figure 10 ).
One important managerial takeaway is that even if firms set imitation at the most effective level, imitating similar firms can lead to much higher improvements than imitating dissimilar firms (as seen when comparing the peaks achieved in the top versus the bottom two panels in Figure 8 ). This is important, as in the real world firms may not know which firms are similar to them because similarity is costly to assess (e.g., the choice set may be large, be geographically disperse, or similarity may be not evident unless a deep analysis is carried out). Hence, it may be profitable for firms to strive to find similar peers before starting any imitative effort. This also points to a possible extension to our model: including a cost of assessing how similar is the focal firm to a potential target. This extension would allow exploring the optimal effort that should be allocated to uncover similar firms.
As every model, our simulation set-up has a number of limitations which point toward further future extensions. For instance, in our model it is assumed that managers do not have a good understanding of interaction effects. When firms imitate practices that interact with current practices, firms can only adjust their existing practices via local exploration. In reality, managers may have some idea of potential interactions. At the same time, they also may have some faulty ideas about interactions. The effects of cognitive limits in the understanding of interaction effects seems a ripe area for future research (see, for instance, Gavetti and Levinthal, 2000) .
In sum, our present work offers four main findings-all of which have theoretical and managerial implications. First, imitation can serve two different functions. It can either be used to attempt mimicking the exact configuration of practices of other high-performing firms, or it can be used to dislodge a firm from its current set of practices, generating broader exploration. Second, an improvement of a firm's imitative capabilities is not always valuable. Large-scale imitation-even in the absence of competitive effects-is only valuable when firms imitate from very similar peers and if the time horizon is short.
Third, in the presence of interactions among practices, the most effective imitation strategies differ dramatically depending on time horizon. The best strategy for long time horizons is actually the worst strategy for short horizons, while the best strategy for short horizons is not particularly valuable for long horizons. Fourth, imitation from dissimilar firms can be treacherous, especially for short time horizons.
For long time horizons, small doses of imitation can, however, be helpful. In this case, it is not the direct imitation of a practice that is valuable, but the dislodging and subsequent search that can yield performance improvements in the long run. Note: The (*) denotes that this is a non-discriminant imitation, as discussed in Section IV.3.
